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[57] ABSTRACT

A device for guiding a sheet of fibrous material to be dried
and a support belt through a drying device. The device
including an external suction box having first and second
openings located adjacent a deflection roll and adjacent to a
lift-off point associated with a first dryer cylinder, respec-
tively. The external suction box also including a first and
second aspiration conduit respectively associated with the
first and second openings. The deflection roll may be aspi-
rated by an external vacuum souce coupled to the external
suction box. The fibrous sheet, through the support belt. may
be assisted at the lift-off point by aspiration by a separate
external vacuum source coupled to the second aspiration
conduit.

20 Claims, 1 Drawing Sheet
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DEVICE FOR GUIDING A SHEET OF
FIBROUS MATERIAL IN A SINGLE-ROW
DRYER PART

CROSS-REFERENCE OF RELATED
APPLICATION

The present invention claims the priority under 35 U.S.C.
§ 119 of German Patent Application No. 296 01 543.1 filed
on Jan. 30. 1996. the disclosure of which is expressly
incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention may be directed to a device for
guiding a sheet of fibrous material to be dried and a porous
support belt through a web drying device. In particular, the
present invention may be directed to device in which the
sheet and support belt may be guided around a first circum-
ferential portion of a deflection roll and an external suction
box may be located adjacent substantially the remaining
circumferential portion of the deflection roll. The external
suction box may be utilized to guide the sheet and support
belt and to deflect air currents entrained by the moving
support belt and sheet. Further. the external suction box may
include at least two vacuum sources to provide different
vacuum pressures within a single suction box.

2. Discussion of Background Information

Devices for guiding fibrous sheets of material have gen-
erally been described in. e.g.. DE 43 14 475 Al. The prior
art shows a device in which a part of the circumference of
a deflection roll, i.e.. free of a support belt and sheet, is
covered to a large extent by an external suction box.

The external suction box is used in the prior art within a
single-row drier group. The external suction box aspirates a
porous support belt rolling off a dryer cylinder so the sheet
of fibrous material rests smoothly on the support belt. thus.
reliably guiding the sheet to the deflection roller.
Simuitaneously, the external suction box aspirates a deflec-
tion roller including. e.g., recesses or perforations. As a
result, the sheet of fibrous material is sucked (adhered)
against the porous support belt and deflected around the
deflection roll in a reliable manner. After deflection, the
support belt and sheet are guided to a next drying cylinder.
In guidance devices of this type. a zone where the support
belt and sheet roll off, i.e., separate from. the dryer cylinder
is a critical region. In this critical region, particularly intense
suction forces are required to securely lay the sheet of
fibrous material down on the support belt.

An increased vacuum in the external suction box is
necessary in the above-noted zone. and. thus, the external
suction box must be more intensely aspirated. However, this
greater vacuum is simultaneously applied to the other
regions effected by the external suction box. However, these
other regions generally do not require this high vacuum at
all. Thus, a sweeping increase of the vacuum leads to a
sharply increasing vacuum loss due to leakage.

SUMMARY OF THE INVENTION

An object of the present invention may be to improve the
noted drawbacks and disadvantages of the prior art.

Therefore. the present invention may include an external
suction box having at least one suction opening facing a

pickup zone and at least one suction opening facing a porous
or perforated deflection roll. The external suction box may
be coupled to a first and second vacuum source which may
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produce a first and second vacuum pressure, which may be
different in amount. Because of the separate suction in the
pick-up zone. the suction amount may be varied in accor-
dance with the given requirements without the suction
amounts in the other regions being changed. Since in the
invention, only a relatively small region is acted upon by a
higher vacuum. the leakage losses are much lower than in
similar devices in the prior art.

Accordingly, the present invention may be directed to a
device for drying a sheet of fibrous material. The sheet may
be guided. with a porous support belt. through a dryer
section. including at least a first and second at least partially
heatable dryer cylinder and at least one deflection roll
having one of a perforated and porous roll jacket. The porous
support belt may guide the fibrous sheet from the first dryer
cylinder to the deflection roll and from the deflection roll to
the second dryer cylinder. The device may include an
external suction box. including at least a first and second
opening associated with respective at least first and second
aspiration conduits, coupled to a plurality of external
vacuum sources. The first opening may be positioned adja-
cent a circumferential portion the deflection roll and may
include a first and second seal rail extending along opposite
sides of the first opening and adjacent the deflection roll. The
second opening may be positioned adjacent a portion of the
porous belt that includes a lift-off point where the fibrous
sheet separates from the first dryer cylinder. The second
opening may include at least two sealing rails extending
perpendicular to a direction of travel of the fibrous sheet and
disposed on opposite sides of the lift-off point. One of the at
least two sealing rails may include a deflection sealing rail
that deflects air currents entrained by the porous support
belt. The plurality of external vacuum sources may include
a first external vacuum source coupled with an internal
portion of the deflection roll and a second external vacuum
source coupled with the lift-off point.

In accordance with another feature of the present
invention. the second aspiration conduit may include a
plurality of separate vacuum SOUrces.

In accordance with another feature of the present
invention. the device may also include a device that regu-
lates an air flow of the second aspiration conduit.

In accordance with still another feature of the present
invention. the second aspiration conduit may include a
plurality of adjacent chambers linearly arranged paraliel to
the at least two sealing rails. Each chamber may have a
suction zone with varying suction.

In accordance with a further feature of the present
invention. the second aspiration conduit may include a
separate suction zone located adjacent an edge of the fibrous
sheet for threading the fibrous sheet.

The present invention may also be directed to an external
suction box for use in a dryer in a fibrous sheet production
machine. The dryer may include a porous support belt
guiding the fibrous sheet, at least a partially heatable first
and second dryer cylinder, and at least one deflection roll
having a perforated roll jacket. The porous support belt may
guide the fibrous sheet around at least a portion of the first
dryer cylinder, around a portion of the deflection roll, and
around a portion of the second dryer cylinder. The external
suction box may include a first and second aspirating
conduit. The first aspirating conduit may be connectabie to
a first external vacuum source and the second aspirating
conduit may be connectable to a second external vacuum
source. The external suction box may also include a sepa-
rating wall that separates a vacuum pressure within the first
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aspirating conduit and a vacuum pressure with the second
aspirating conduit.

In accordance with another feature of the present
invention. the external suction box may also include a first
opening and a first and second sealing rail. The first and
second sealing rail may be located substantially parallel to
each other and may extend along an entire length of the
external suction box and may be positioned on opposite
sides of the first opening, which may be positionable adja-
cent to the deflection roll. The external suction box may also
include a second opening and a third and fourth sealing rail.
The third and fourth sealing rail may be located substantially
parallel to each other and may extend along an entire length
of the external suction box and may be positioned on
opposite sides of the second opening. The second opening
may be positionable adjacent to a lift-off point at which the
fibrous sheet separates from the first dryer cylinder.

In accordance with further feature of the present
invention, the external suction box may be combined with
the dryer of the production machine. The combination may
include a first external vacuum source coupled to the first
aspirating conduit and a second external vacuum source
coupled to the second aspirating conduit. The first and
second sealing rails may be abuttingly positioned against the
deflection roll, the first external vacuum source may com-

municate with an interior portion of the deflection roll. The
third and fourth sealing rails may be positioned adjacent a
pick-up zone. the pick-up zone include the lift-off point. and
the second external vacuum source may facilitate separation
of the fibrous sheet from the first dryer cylinder.

In accordance with yet another feature of the combination
of present invention, the third sealing rail may be located
upstream the fourth sealing rail with respect to a direction of
fibrous sheet travel and the third scaling rail may also defiect

air currents entrained by movement of the porous support

belt.

In accordance with a still further feature of the combina-
tion of the present invention, the first aspiration conduit may
aspirate a region located between the porous support belt
and an exterior of the external suction box. Further, the
region located between the porous support belt and the
exterior of the external suction box may include at least one
of between the first dryer cylinder and the deflection roll and
between the deflection roll and the second dryer cylinder.

In accordance with another feature of the combination of
the present invention, the first external vacuum source and
the second external vacuum source may exert different
vacuum pressures.

In accordance with still another feature of the combina-
tion of the present invention, the second aspirating conduit
may include a plurality of chambers, each chamber adja-
cently arranged along the entire length of the external
suction box.

In accordance with a further feature of the combination of
present invention, each chamber may be coupled to a
separate vacuum source to vary the vacuum pressure along
the length of the external suction box.

In accordance with a still further feature of the combina-
tion of the present invention., vacuum pressure SOUICES
associated with chambers located adjacent an edge of the
fibrous sheet may exert a higher pressure than vacuum
pressure sources associated with chambers located adjacent
internal portions of the fibrous sheet.

In accordance with another feature of the combination of
the present invention, the first and second rails may be
located substantially close to a run-on point and lift-off point

§

1C

15

20

23

30

35

45

50

33

65

4

of the deflection roll and the external suction box may be
coupled to substantially an entire circumference of the
deflection roll not abutting the porous support belt.

In accordance with another feature of the present
invention, the first aspiration conduit may include a plurality
of chambers.

In accordance with still another feature of the present
invention. the plurality of chambers may be located adjacent
one another and may extend along an entire length of the
external suction box.

In accordance with still another feature of the present
invention, the external suction box may include a housing,
positionable between the porous support belt and the deflec-
tion roll. that may include a first and second opening coupled
to the first aspirating conduit and the second aspirating
conduit, respectively.

In accordance with yet another feature of the present
invention, the housing may be substantially triangular in
shape.

Further embodiments and advantages can be seen from
the detailed description of the present invention and the
accompanying FIGURE.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is further described in the detailed
description which follows. in reference to the noted drawing
by way of non-limiting examples of preferred embodiments
of the present invention, and wherein:

The FIGURE illustrates a section of a dryer in a fibrous
web production machine in which the fibrous web and a
support belt are guided around a deflection roll by an
external suction device.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The particulars shown herein are by way of example and
for purposes of illustrative discussion of the preferred

embodiments of the present invention only and are presented
in the cause of providing what is believed to be the most
useful and readily understood description of the principles
and conceptual aspects of the invention. In this regard. no
attempt is made to show structural details of the invention in
more detail than is necessary for the fundamental under-
standing of the invention. the description taken with the
drawing making apparent to those skilled in the art how the
several forms of the invention may be embodied in practice.

The FIGURE shows a cross section of a dryer device
including two dryer cylinders 11 and 12, a deflection roll 10,
and an external suction box 14 in accordance with the
invention. A sheet of fibrous material (not shown) may rest
directly upon drying cylinder 11. A support belt 15 may be
located such that the sheet of fibrous material may be
pressed between an outer surface of drying cylinder 11 and
support belt 15. The sheet of fibrous material and support
belt 18 may run or be guided around deflection roller 10 and
then guided to a next downstream device, e.g.. dryer cylin-
der 12. External suction box 14 may be located within a
substantially triangular shaped region formed between dryer
cylinders 11 and 12 and deflection roll 10.

Inside external suction box 14, two aspiration conduits 3
and 18 may be provided. Outside external suction box 14,
sealing rails 28 and 29 may be provided to seal a portion of
external suction box 14 that adjacently faces deflection roli
10. Seals 28 and 29 may enable aspiration conduit 18 to be
sealed with respect a roll jacket 104 of deflection roll 10. A
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region 27. formed between external suction box 14 and
support belt 15, may be aspirated by the vacuum created 1in
aspiration conduit 18. Depending upon the proximity of
sealing rail 29 to support belt 15. aregion 4, formed between
external suction box 14 and support belt 15, may also be
aspirated. to a greater or lesser degree than region 27. by the
vacuum created in aspiration conduit 18.

Deflection roll 10 may be, e.g.. a perforated or porous roll.
Thus. aspirated air may flow into aspiration conduit 18 and
to an external vacuum source 5 through bores or perforations
13 formed within roll jacket 10a and through suction open-
ings 2 formed in the external suction box 14.

A pick-up zone 1 may be formed adjacent to aspiration
conduit 3. A sealing deflection rail 16 may be coupled to
external suction box 14 and positioned adjacent dryer cyl-
inder 11 at a location at which the fibrous sheet is in contact
with both dryer cylinder 11 and support belt 15. By posi-
tioning sealing deflection rail 16 in this location. washboard-
ing or rippling of support belt 15, generally caused by
residual stress. cannot develop. Further, a substantially
straight sealing line may be provided that extends along an
entire width of the support belt and the fibrous sheet. Sealing
deflection rail 16 may also be utilized to deflect air currents
entrained by the movement of support belt 15 and the
rotation of dryer cylinder 11. As shown by the arrows in the
FIGURE., air currents entrained or carried by the moving
support belt as it is guided around dryer cylinder 11 may be
first deflected by sealing deflection rail 16 and then carried
away by the air currents by support belt 15 as it is guided
around dryer cylinder 12. Sealing rail 36 may be coupled to
external suction box 14 and positioned adjacent to the
support belt 15 and the fibrous sheet at a location after the
support belt 15 and the fibrous sheet have been separated
from dryer cylinder 11. Because of this positioning of
sealing rail 36. the present invention ensures that. in an
aspiration through aspiration conduit 3 and an external
vacuum source 6, a rear ventilation may be made possible
between the outer surface of the drying cylinder 11 and the
sheet of fibrous material. As shown in the FIGURE, point A
may represent the lift-off position, i.e., the location at which
the fibrous web separates from dryer cylinder 11.

Thus. in accordance with the present invention, the exter-
nal suction box may include a pick-up zone that may include
sealing deflection rail 16. sealing rail 36 and suction open-
ings 32. The pick-up zone may be coupled to aspiration
conduit 3 located in, e.g.. an upper portion of external
suction box 14.

Further, in accordance with the present invention. aspi-
ration conduit 3 may be subdivided into predefined a strip of
adjacent aspiration zones arranged across the entire width of
the fibrous sheet and support belt 15. Further., each aspiration
zone may be coupled to a separate and discrete external
vacuum source so that suction pressure across the width of
the fibrous sheet may be varied in a predetermined manner.
The present invention may also include combining sirnilar
zones (e.g. edge zones) to a single connection for an external
vacuum source. The benefits of this arrangement include that
within pick-up zone 1 at the edges of the fibrous sheet more
intense suction should be provided than is generally required
in the remaining interior region and that. when threading a
sheet of fibrous material through the drying part, aspiration
by individual aspiration zones is particularly important in at
least the edge region of the fibrous sheet.

It is noted that the foregoing examples have been pro-
vided merely for the purpose of explanation and are in no
way to be construed as limiting of the present invention.
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While the invention has been described with reference to a
preferred embodiment, it is understood that the words which
have been used herein are words of description and
illustration., rather than words of limitation. Changes may be
made. within the purview of the appended claims, as pres-
ently stated and as amended. without departing from the
scope and spirit of the invention in its aspects. Although the
invention has been described herein with reference to par-
ticular means. materials and embodiments. the invention is
not intended to be limited to the particulars disclosed herein;
rather, the invention extends to all functionally equivalent
structures, methods and uses. such as are within the scope of

the appended claims.
What is claimed is:
1. A device for drying a sheet of fibrous material. the sheet

guided. with a porous support belt, through a dryer section.,
including at least a first and second at least partially heatable
dryer cylinder and at least one deflection roll having one of
a perforated and porous roll jacket, the porous support belt
guides the fibrous sheet from the first dryer cylinder to the
deflection roll and from the deflection roll to the second
dryer cylinder, the device comprising:
an external suction box coupled to a plurality of external
vacuum sources, the external suction box comprising at
least a first and second opening associated with respec-
tive at least first and second aspiration conduits;

the first opening positioned adjacent a circumferential
portion the deflection roll and comprising a first and
second seal rails extending along opposite sides of the
first opening and adjacent the deflection roll;

the second opening positioned adjacent a portion of the
porous belt that includes a lift-off point where the
fibrous sheet separates from the first dryer cylinder;

the second opening comprising at least two sealing rails
extending perpendicular to a direction of travel of the
fibrous sheet and disposed on opposite sides of the
lift-off point;

one of the at least two sealing rails comprising a deflection
sealing rail that deflects air currents entrained by the
porous support belt;

the plurality of external vacuum sources comprising a first
external vacuum source coupled with an internal por-
tion of the deflection roll and a second external vacuum
source coupled with the lift-off point.

2. The device according to claim 1, the second aspiration
conduit including a plurality of separate vacuum sources.

3. The device according to claim 1. further comprising a
device that regulates an air flow of the second aspiration
conduit.

4. The device according to claim 1, the second aspiration
conduit comprising a plurality of adjacent chambers linearly
arranged parallel to the at least two sealing rails, each
chamber having a suction zone with varying suction.

5. The device according to claim 1. the second aspiration
conduit comprising a separate suction zone located adjacent
an edge of the fibrous sheet for threading the fibrous sheet.

6. An external suction box for use in a dryer in a fibrous
sheet production machine. the dryer comprising a porous
support belt guiding the fibrous sheet. at least a partially
heatable first and second dryer cylinder, and at least one
deflection roll having a perforated roll jacket, the porous
support belt guiding the fibrous sheet around at least a
portion of the first dryer cylinder, around a portion of the
deflection roll. and around a portion of the second dryer
cylinder, said external suction box comprising:

a first and second aspirating conduit, said first aspirating
conduit connectable to a first external vacuum source
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and said second apirating conduit connectable to a
second external vacuum source; and

a separating wall that separates a vacuum pressure within
said first aspirating conduit and a vacuum pressure with
said second aspirating conduit.

7. The external suction box according to claim 6, further

comprising:

a first opening and a first and second sealing rail, said first
and second sealing rail located substantially parallel to
each other and extending along an entire length of said
external suction box and positioned on opposite sides
of said first opening, said first opening being position-
able adjacent to the deflection roll; and

a second opening and a third and fourth sealing rail. said
third and fourth sealing rail located substantially par-
allel to each other and extending along an entire Iength
of said external suction box and positioned on opposite
sides of said second opening. said second opening
being positionable adjacent to a lift-off point at which
the fibrous sheet separates from the first dryer cylinder.

8. The external suction box according to claim 7, in

combination with the dryer of the production machine. said
combination comprising:

a first external vacuum source coupled to said first aspi-
rating conduit and a second external vacuum source
coupled to said second aspirating conduit;

said first and second sealing rails abuttingly positioned
against the deflection roll, said first external vacuum
source communicating with an interior portion of the
deflection roll; and

said third and fourth sealing rails positioned adjacent a
pick-up zone. said pick-up zone comprising said lift-off
point, and said second external vacuum source facili-
tating in separating the fibrous sheet from the first dryer
cylinder.

9. The external suction box in combination with the dryer
according to claim 8, said third sealing rail located upstream
said fourth sealing rail with respect to a direction of fibrous
sheet travel;

said third sealing rail further defiecting air currents

entrained by movment of the porous support belt.

10. The external suction box in combination with the
dryer according to claim 8, said first aspiration conduit
aspirating a region located between the porous support belt
and an exterior of said external suction box.
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11. The external suction box in combination with the
dryer according to claim 10, said region located between the
porous support belt and said exterior of said external suction
box comprising at least one of between the first dryer
cylinder and the defiection roll and between the deflection
roll and the second dryer cylinder.

12. The external suction box in combination with the
dryer according to claim 8. said first external vacuum source
and said second external vacuum souce exerting different
vacuum pressures.

13. The external suction box in combination with the
dryer according to claim 8. said second aspirating conduit
comprising a plurality of chambers. each said chamber
adjacently arranged along the entire length of the external
suction box.

14. The external suction box in combination with the
dryer according to claim 13, each said chamber coupled to
a separate vacuum source to vary the vacuum pressure along
the length of the external suction box.

15. The external suction box in combination with the
dryer according to claim 14. vacuum pressure sources is
associated with chambers located adjacent an edge of the
fibrous sheet exerting a higher pressure than vacuum pres-
sure sources associated with chambers located adjacent
internal portions of the fibrous sheet.

16. The external suction box in combination with the
dryer according to claim 8, said first and second rails located
substantially close to a run-on point and lift-off point of the
deflection roll, said external suction box coupled to substan-
tially an entire circumference of the deflection roll not
abutting the porous support belt.

17. The external suction box according to claim 6, said
first aspiration conduit comprising a plurality of chambers.

18. The external suction box according to claim 17, said
plurality of chamber located adjacent one anmother and
extending along an entire length of said external suction box.

19. The external suction box according to claim 6, further
comprising a housing positionable between the porous sup-
port belt and the defiection roll; and

said housing comprising a first and second opening, said

first opening coupled to said first aspirating conduit and
second opening coupled to said second aspirating con-
duit.

20. The external suction box according to claim 19, said
housing being substantially triangular in shape.
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